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SPEED ANTICIPATION TEST: A TEST FOR DISCRIMINATION 
OF ACCIDENT PRONENESS IN MOTOR DRIVER* 
by 
Kinya Maruyama ()LJlllf,z'ij!/;) and Seiro Kit am u r a (~ttt!IJ.Wl) 
( Department of Psychology, Tohoku University, Sendai) 
With the purpose of analyzing the mental characteristics of accident drivers, 
in December, 1960, motor drivers of the Senpoku Railway and Bus Company 
(1ui~t~:te:~5:\'.:~M:) in Miyagi Prefecture were tested in 10 kinds of psycho-
logical tests.** Among the battery of 10 tests, "Speed Anticipation Test" was 
included as a new method of measuring the perceptual and motor skills of 
drivers. Application of the tests resulted in sharp discrimination between the 
accident drivers and the non-accident. Thus the method proved to be useful as 
an aptitude test in selecting drivers. The data will be described in the present 
paper. 
Subjects 
69 drivers served as Ss, but one of them did not participate in the present 
test. On the basis of detailed information on the records of the job ( the items of 
which are shown in the formula), the coefficient of accident was determined 
for each of 69 drivers. And, according to the scores of coefficient of accident, 
drivers were classified into 4 groups as shown in Table 1. In the formula, the 
items of seriousness of accident, and skill and attitude in driving were especially 
Coefficient of accident = (accident rate X seriousness of the accident)-skill 
and attitude in driving - ratio of hazard+ undisirable disease 
as traffic driver + experience 
Table 1. Classification of Ss. 
Non-accident group································· .. ···························· ..................... 17 drivers 
( One out of the total of 18 Ss) did not take the present test 
Superior group in 
Middle class { lnfe::~d::o::a;: ............................................................... 13 drivers 
middle class ............................................................... 15 drivers 
Accident group ··· · ·· ··· · ·· · · · · · · ..... · · ·· · · · · · · · · · · · · · · · .. · ··· · ·· · ·· · .. · ·· · · · · · · .. · · ·· · ·· .. · · · · · ·· · · ·23 drivers 
* This research was performed by the cooperation of Mr. Tetsuhiko KIKUCHI (~rll!.~~), 
Mr. Yasuhiro NAGATSUKA (ffe:~im',U) and Mr. Masahiro OYAMA (::kJlllEvf). 
** The writers wish to acknowledge all members of the Senpoku Railway and Bus Com-
pany ({lll~t;~~~~i.:11:) for their kind cooperation in supplying Ss and facilities for 
the execution of this research. 
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thought much of. Hence, some drivers were classed in the accident group, 
though they had a record of infrequency of accidents. The Ss in the non-accident 
group had no accident and surpassed others in skill and attitude of driving. 
Directors of the company regarded them as ideal excellent drivers. Consequently, 
there was a great difference in quality between the non-accident group and the 
other three. This was a characteristic of the classification. 
Apparatus and Procedure 
A general view of apparatus is shown in Fig. 1. A small round light patch 
having a diameter of 12mm glided at constant speed along the horizontal ditch 
which was cut on the gray screen across the S's line of vision, from the right 
to the left, and went behind the black wall and came to a stop at las t. Supposing 
that the gliding light patch would pass through the black wall with the equa l 
speed, S pressed the key the moment the patch seemed to come out from behind 
the black wall. That is, S must anticipate the speed of passage through the 
black wall. As soon a s the key was pressed, a round hole of the same size as 
gliding patch located on the left side of the black wall was lighted up as if the 
gliding patch had arrived at this point. The gliding distance of the light patch 
(the length of the ditch) was 350mm and the width of the black wall 306mm. 
The ligth patch took 2380ms to glide from the right to the left along the ditch, 
and with the equal velocity it took 2080ms to pass through the black wall. So, 
when the speed was estimated at 2080ms by S, he was r ight. 
Seated at the back of apparatus, the experimenter measured by a chronoscope 
the time estimated by S. The start of timing of the chronoscope did not synchro-
nized with the time when the gliding patch hided behind the black wall but 
with the moment of 260ms before hiding, because there were several Ss who 
reacted prior to hiding. S observed the gliding patch through the head rest 
Fig. 1. Apparatus of the speed anticipation test. 
A: Black wal I. B: Gray screen. C: Ditch. D : Gliding light patch. 
E : Light hole. F : Key. G : Subject. H : Chronoscope. 
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which was 120cm distant from the apparatus and the eye movement was allowed. 
After the instruction, 2 training trials were made and followed by 10 trials for 
measurement. 
Results 
Two measures were calculated; one was a mean of 10 values of anticipated 
time and the other a coefficient of variation. 
(1) Results of the mean anticipation time 
Distributions of the mean anticipation time in each of 4 groups of all 68 
Ss are shown in Fig. 2. Difference between the non-accident group and the 
accident one was markedly appeared in the patterns of distribution. A mean 
anticipation time in the non-accident group was 1900 ms, which was sharply 
distinguished from that of 1139 ms in the accident group. The mean anticipation 
times of middle class lay between the non-accident group and the accident 
one. There was no difference between the two groups of middle class, however. 
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Fig. 2. Distribution of the mean anticipation time in 4 groups. 
Abscissa: The anticipation time. Ordinate: Percentage 
of numbers of Ss based on the total members in each 
of 4 groups. 
Now, on the basis of the results of Fig. 1, the following criterions were 
set up to use the test as an aptitude one : 
1501 ms and over .................................... qualified scores 
1001-1500 ms both inclusive ..................... ? 
1000 ms and below ................................. disqualified scores. 
According to the criterions, each member of Ss in 4 groups is distributed to 3 
categories of discrimination in the aptitude test as presented in Table 2. The 
observed value of x2, 29. 78, for the frequency distribution of Table 2 was 
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Table 2. Results of distribution of Ss in each of 4 groups to 3 
categories of discrimination based on the criterions. 
Qualified drivers ? !Disqualified drivers 
Non-accident group 15 1 1 
Superior group in middle class 7 5 1 
Inferior group in middle class 9 3 3 
Accident group 7 1 15 
highly significant beyond 1 % level. 
To obtain the efficiency ratio of the speed anticipation test as the aptitude 
one, 10 Ss in the category of "?" were classed in the other two categories 
through the shifts of criterion scores in the following two ways: 
1501 ms and over .................................... qualified scores 
1500 ms and below ................................. disqualified scores 
and 1001 ms and over .................................... qualified scores 
1000 ms and below ................................. disqualified scores. 
Thus, the category of "?" was abolished. The efficiency ratios of the test were 
caliculated in terms of the efficiency ratio which is indicated by the following 
formula: 
Efficiency ratio = (members of non-accident group in qualified category+ 
members of accident group in disqualified category)/ (total Ss in 
non-accident group + total Ss in accident group) X 100. 
The result was that the same ratio of 77. 5 was obtained according to the 
above two classifications. Namely, the shift of criterions had no influence on 
the efficency ratio of test. There were a few transpositions of members in the 
middle classes. From the results, it is also clear that the non-accident group 
and the accident show the extreme ratios and are distinguished sharply from 
each other. 
One of the characteristics of the speed anticipation test is that the test 
does not overlook the excellent drivers (the efficiency ratio for the non-accident 
group was 94. 1). As the Ss of the non-accident group were typical of drivers, 
it met our expectations that few of the Ss came under the "disqualified" cate-
gory. Conversely speaking, this means that the test has a high validity as the 
aptitude test. This test will discriminate 65.2 -- 69.6 % out of accident prone-
ness. 
(2) Results of the coefficient of variation 
For the purpose of investigating the mental stability, the coefficients of 
variations were caliculated. Fig. 3 shows the results of distribution for each of 
4 group. The accident group shows a bimodal distribution, and there is one 
peak located in a position of large coefficients, The efficency ratio of the test 
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were obtained through the following criterions. 
20. 0 % and below .................................... qualified scores 
21. 1 % and over .................................... disqualified scores 
The result of efficiency ratio showed the value of 57. 5 %. So it may not 
be said that the coefficient of variation is highly sensitive to discriminatation 
of the accident proneness, though the accident group shows larger coefficient 
of variation than the non-accident (the mean of coefficients was 17. 8 % for 
the accident group and 15. 2 % for the non-accident, respectively). 
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Fig. 3. Distribution of the coefficient of variation in 4 groups. 
Abscissa : The coefficient of variation (CV). Ordinate: 
Percentage of numbers of Ss based on the total num-
bers in each of 4 groups. 
(3) Combination of the mean anticipation time with the coefficient of 
variation 
Table 3 indicates the results of distribution of Ss in 3 categories of quali-
fied-disqualified discrimination, where the scores of mean anticipation time 
were combined with the ones of coefficient of variation. The x,2 value on the 
distribution of Table 3 shown 25.02 which was significant at 1 % level. Ac-
cording to the Table 4, Ss belonging to the non-accident group are sacrificed as 
the disqualified driver, though 2 Ss in the accident group move from the 
qualified category to the disqualified. 
9 Ss in the category of "?" were now classed in the other two categories 
through the shifts of criterion scores in the mean anticipation time in the 
same manner as previously described. And the efficiency ratio as the aptitude 
test was obtained. The obtained values of ratio were 72. 5 % or 75. 0 %, re-
spectively. Thus, even if both the coefficint of variation and the mean antici-
pation time were taken into consideration together, the efficiency of discrimi-
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Table 3. Results of qualified-disqualified discrimination where the 
scores of mean anticipation time were combined with 
the coefficent of variation. 
"Qualified drivers" "?" "Disqualified drivers" 
Mean anticipation time: Mean time: 1001~ 1500 Mean time: 1000 
1501 and over (including both ) and below 
CV: 20. 0 and below extreme numbers CV: 20. 1 and over 
Non-accident 12 0 5 group 
Superior group 
middle class 
in 6 5 2 
Inferior group 
middle class 
in 8 3 4 
Accident 
group 5 1 17 
nation in the test does not increase as compared with the values of 77. 5 %, 
which was the ratio in the mean anticipation time. 
Since the efficiency ratio of coefficient of variation did not show high scores 
and caliculation of the coefficients requires much trouble, only the mean antici-
pation time may be adopted as an index of aptitude test for practical use. 
Discussion 
The speed anticipation test will be mainly concerned with the measure· 
ments of the following 3 mental characteristics: accurateness in the estimation 
of speed, smoothness in the conjunction between cognition and motor reaction 
and strength of the inhibition from being fretful and apt to hasten the motor 
reaction. Many accident drivers in the present investigation reacted (pressed the 
key) much faster than the non-accident drivers. This hasty reaction which was 
shown distinctly in the present results must be regarded as one of the main 
characteristics of accident proneness, as is occasionally sug-gested. Possible two 
mental organizations may be considered as the factors of hasty reaction. That 
is, (1) it is due to the inaccuracy in perceiving speed, on accout of which the 
speed of gliding patch is apt to be overestimated, or (2) though the accident 
drivers have no defects in the speed perception, they can not supress the im· 
pulse of motor reaction. In other words, the function of inhibition in their 
brain mechanism might not be strong enough to supress the motor reaction. 
These two hypothesis as to the factor of hasty reaction must be investigated 
in future. 
The data on correlation between the speed anticipation test and the dis· 
criminative reaction test are to be discussed in the report by Nagatsuka (1). 
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Sununary 
"Speed anticipation test" was given to 68 bus drivers as Ss. Ss were in-
structed to anticipate the time a light patch will require to pass through black 
wall. The light patch glided at constant speed along a horizontal ditch on gray 
screen across the S's line of vision, from right to left, and went behind the 
black wall. 
68 Ss were classified into accident and non-accident groups and results 
were compared. The difference between two groups was marked in the mean 
anticipation time. Ss of non-accident group could estimate the time exactly, 
while those of accident group estimated too short (hasty reaction). The test 
will discriminate between accident drivers and non-accident ones with the 
efliciency ratio of 77. 5 %. Thus, the test will be useful as an aptitude test for 
discrimination of accident proneness. 
The psychological factors of hasty reaction were discussed. 
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Zussamenfassung 
Eine neue Methode der Eignungsprüfung zum Vorherwissen der Autofahrer, 
die leicht Verkehrsunfülle veranlassen, d. h. die ,,Prüfung der Geschwindigkeits-
erwartung", wurde mit 68 Vpn. angestellt. Versuchspersonen wurden in Gruppen 
eingeteilt: verkehrsichere Autofahrer und diejenigen, die Verkehrsunfülle veran-
lasst haben; und die Ergebnisse der Versuche liessen sich miteinander vergleichen. 
Es gab deutliche Diskrepanzen zwischen den beiden Gruppen in bezug auf die 
Zeit der Geschwindigkeitserwartung. Versuchspersonen ohne Unfalle konnten 
die Geschwindigkeit pünkktlich urteilen, wahlend Vpn. mit Unfallen sie jedoch 
zu schnell schatzen. Die Prüfung konnte zwischen den beiden Gruppen mit der 
Leistungsfahigkeit von 77. 5% unterscheiden. Die psychologischen Faktoren der 
schnellen Reaktion beim Fahren wurden diskutiert. 
Résumé 
Une épreuve de la vitesse d'anticipation a été appliquée à 68 chauffeurs d'auto-
bus. Nos sujets furent demandés à anticiper le temps exigé de la pièce de la 
lumière pour passer à travers un mur noir. Cette pièce de la lumière glissa le 
long d' un fossé horizontal sur l'écran gris à travers la ligne visionelle des 
sujets, de droit à gauche, et alla derierre le mur noir. 
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68 sujets furent classifiés en deux groupes (accident-fait et non-accident-fait), 
et leur rèsultats furent comparés. La différence entre deux groupes se montra 
remarquablement en le temps moyen d' anticipation. Subjets de groupe non-acci-
dent-fait purent estimer le temps précisément, tandis que les autres t'estimèrent 
trés court (réaction présipitante). Cette épreuve distingua les chauffeurs accident· 
faits des autres avec la proportion d'éfficacité de 77. 5 %. Ainsi, il nous semble 
que cette épreuve soit utile comme une épreuve d'aptitude pour discriminier la 
disposition d'accident. 
Les caractéristiques de réaction précipitante ont été discutées. 
